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MAGNITUDE ESTIMATION OF PERCEIVED DISTANCE OVER VARIOUS DISTANCE RANGES 

By Rober t  J. Vincen t ,  B i l l  R. Brown, and Malcolm D. Arnou l t  

Texas C h r i s t i a n  U n i v e r s i t y  

SUmIARY 

Three  groups  of O s  - made magnitude e s t i m a t i o n  judgments of t h e  appa ren t  

d i s t a n c e  of a s t a t i o n a r y  space  v e h i c l e  under  c o n d i t i o n s  s i m u l a t i n g  o u t e r  space ,  

Psychophys ica l  f u n c t i o n s  f o r  t h r e e  s t imu lus  r anges  were ob ta ined .  The exponents  

f o r  t h e  "near" and " far"  s t i m u l u s  r a n g e s  were n e a r l y  1.0. The power f u n c t i o n  

exponent  f o r  t h e  " f u l l "  range group was 0.48. The psychophys ica l  s c a l e s  are 

compared t o  JND s c a l e s  ob ta ined  i n  prev ious  r e s e a r c h .  The r e s u l t s  i n d i c a t e  t h a t  

in  a l l  r anges  i n v e s t i g a t e d  t h e  power l a w  i s  an a p p r o p r i a t e  d e s c r i p t i o n  of t h e  

r e l a t i o n s h i p  between perce ived  and o b j e c t i v e  d i s t a n c e ,  b u t  t h a t  d i s t a n c e  range  

and t h e  l o c a t i o n  of t h e  range  are impor tan t  d e t e r m i n a n t s  of t h e  psychophys ica l  

scale. 

INTRODUCTION 

There  have been few i n v e s t i g a t i o n s  concerned w i t h  s c a l i n g  pe rce ived  

d i s t a n c e  as a f u n c t i o n  of o b j e c t i v e  d i s t a n c e .  R e s u l t s  t h u s  f a r  i n d i c a t e  t h a t  t o  

a f i r s t  approximat ion ,  pe rce ived  d i s t a n c e  (RD) t e n d s  t o  grow as a power f u n c t i o n  

of p h y s i c a l  d i s t a n c e  (ID), or 

(1) 

The c o n s t a n t  normal ly  inc luded  is omi t ted  s i n c e  i t s  v a l u e  depends o n l y  upon t h e  

cho ice  of u n i t .  Of s i n g u l a r  importance f o r  s c a l i n g  purposes  is t h e  v a l u e  of t h e  

exponent  ( n ) ,  s i n c e  it is  cons ide red  t o  b e  unique t o  a g iven  continuum (S tevens  

(1957)) .  When l o g  RD i s  p l o t t e d  a g a i n s t  l o g  ID, t h e  exponent  is t h e  s l o p e  of 

RD = ID n 



I .  

t h e  s t r a i g h t  l i n e .  I n  o t h e r  words,  

l og  % = n l o g  ID"  (2 

Di s t ance  s c a l i n g  p rov ides  an e x c e l l e n t  example of t h e  need f o r  c o n s e r v a t i v e  

a p p l i c a t i o n  of t h e  psychophys ica l  power l a w .  G i l i n s k y  (19511, f o r  example,  

r e q u i r e d  two O s  t o  b i s e c t  each  one of f o u r t e e n  d i s t a n c e s  between 8 f t ,  and 200 

f t .  on a l a r g e  f l a t  lawn. H e r  r e s u l t s  are w e l l  d e s c r i b e d  by a power f u n c t i o n  

w i t h  a s l o p e  of 0.87, The exponent was e s t i m a t e d  by  t h e  p r e s e n t  a u t h o r s  from an  

a n a l y s i s  of median judgments f i t t e d  by least  squa res .  

- 

I n  one phase of a l a r g e r  s t u d y  Gruber (1954) employed 20  O s  whose t a s k  was 

t o  make h a l f - d i s t a n c e  judgments of s i x  d i s t a n c e  p a i r s ,  t h e  s t i m u l i  be ing  e i t h e r  

10  cm.  or  15  c m .  t r i a n g l e s  viewed a t  d i s t a n c e s  between 6 -4  f t ,  and 14.4 E t ,  

- 

Mean d i s t a n c e  judgments p l o t t e d  as a s t r a i g h t  l i n e  a g a i n s t  o b j e c t i v e  d i s t a n c e  i n  

log- log  c o o r d i n a t e s ,  t h e  f u n c t i o n  havink a s l o p e  of - n = 1.02 as de termined  by 

least  squa res .  

Kunnapas (1960) s c a l e d  d i s t a n c e  over t h r e e  o b j e c t i v e  ranges  and found t h a t  

as t h e  s t i m u l u s  range  i n c r e a s e d ,  the exponent (n )  - decreased  i n  ar o r d e r l y  

f a s h i o n .  P a i r s  of 18 in .  s q u a r e s  were p re sen ted  t o  each  0, - who s c a l e d  d i s t a n c e  

by t h e  method of r a t i o  e s t i m a t i o n .  The r anges  were: 3 . 3  f t .  t o  19.7 f t . ;  6,6 

f t .  t o  59.0 f t . ;  and 6.6 f t .  t o  68.9 f t .  The exponents  were 1 . 4 7 ,  1.22, and 

1.16 r e s p e c t i v e l y  . 
There  is  t h u s  t h e  i n d i c a t i o n  t h a t  pe rce ived  d i s t a n c e  has  i n  common w i t h  

o t h e r  con t inua  t h e  d i s q u i e t i n g  f e a t u r e  of be ing  s u s c e p t i b l e  t o  m o d i f i c a t i o n s  i n  

expe r imen ta l  procedure e The p r e s e n t  s tudy  a t t e m p t s  t o  provide  a d d i t i o n a l  

i n fo rma t ion  about  t h e  "range e f f e c t " .  



SYMBOLS 

RD = perce ived  d i s t a n c e  

ID = o b j e c t i v e  t a r g e t  d i s t a n c e  

= c o n s t a n t  (300 f t . )  I D 0  

n = exponent  ( s l o p e )  

J N D  = number of J N D s  r e l a t i v e  t o  150 f t .  

0 = obse rve r s  - 
METHOD 

Observers . - -Thi r ty- three  O s  - volunteered  t o  p a r t i c i p a t e  i n  t h i s  r e s e a r c h ,  

Each 0 had 20/20 v i s i o n  or b e t t e r  ( c o r r e c t e d ,  i f  n e c e s s a r y )  as de termined  from - 
an examinat ion  conducted by an  op tomet r i s t .  No 0 had p a r t i c i p a t e d  i n  similar - 
research, and none w a s  t o l d  of the i n t e n t  of the  s tudy .  Three  expe r imen ta l  

g roups  w e r e  formed from t h e  pool of v o l u n t e e r s  i n  a non-sys temat ic  manner. 

Appara tus .  --Distance judgments were made i n  t h e  NASA-TCU Space Vis ion 

A r e p o r t  d e s c r i b i n g  t h i s  appa ra tus  i s  i n  p repa ra t ion , '  S imula to r .  

mechanical  s i m u l a t o r  o f f e r s  a high-f i d e l i t y ,  th ree-d imens iona l  p r e s e n t a t i o n  of a 

The opto-  

space  v e h i c l e  ( A q ~ o l l o  Cotnmand and Se rv ice  mtdules )  i n  a s t a r - f r e e  o u t e r  space  

environment .  Appropr i a t e  r e t i n a l  s i z e s ,  b i n o c u l a r  cues  and r e l a t i v e  b r i g h t n e s s  

changes ove r  a s imula t ed  range  from 150 E t .  t o  20,000 f t .  are gene ra t ed  by t h e  

d e v i c e  

Procedure.--Each - 0 w a s  run s e p a r a t e l y  and w a s  r ead  t h e  same i n s t r u c t i o n s :  

1, n h r r r o l l l t .  R ,  T ,  Vincen t ,  B. R ,  and R ,  H. Hensle igh:  
D e s c r i p t i o n  of t h e  NASA-TCU Space Vis ion  Simula tor .  C o n t r a c t  Repor t ,  P r o j e c t  
NAS 2-1481. t i n  p r o g r e s s )  
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*"I a m  go ing  t o  show you a s p a c e c r a f t  a t  v a r i o u s  d i s t a n c e s ,  Your t a s k  is  t o  t e l l  

how f a r  away it a p p e a r s  by  a s s i g n i n g  numbers t o  t h e  d i s t a n c e s ,  The f i r s t  t i m e  

t h a t  you see the target  it w i l l  be a t  a d i s t a n c e  you are t o  c a l l  "10" ., There-  

a f t e r ,  you are t o  a s s i g n  numbers p ropor t iona l  t o  your  s u b j e c t i v e  impress ion  of 

t h i s  f i r s t  d i s t a n c e ,  For  example,  i f  t h e  t a r g e t  appea r s  t o  be tw ice  as f a r  away 

as t h e  f i r s t  t a r g e t ,  a s s i g n  t o  it a number of "20" If it appea r s  t o  be  1 /5 th  

as f a r ,  c a l l  it "2", and so f o r t h .  I do n o t  want you t o  res t r ic t  your  r e sponse  

range.  U s e  numbers as l a r g e  or as small as you f e e l  are n e c e s s a r y ,  i n c l u d i n g  

t h o s e  less than  "1" ( f r a c t i o n s  or decimals)  i f  you feel  t h e y  are a p p r o p r i a t e , "  

Three  d i s t a n c e  r anges  w e r e  i n v e s t i g a t e d :  

(a>  "Fu l l  range": 150 f t .  t o  20,000 f t .  The t a r g e t  w a s  p re sen ted  a t  seven  

d i s t a n c e s  w i t h i n  t h e  range  chosen so as t o  approximate a geometr ic  series. The 

mid-point  of t h e  s t i m u l u s  r ange ,  1750 f t . ,  w a s  s e l e c t e d  as t h e  s t a n d a r d  and w a s  

i d e n t i f i e d  w i t h  t h e  number "10" o n l y  once a t  t h e  beginning  of each  s e s s i o n ,  

(b) "Far range": 5500 f t .  10,000 f t .  Ten s t i m u l i  were p resen ted  a t  

approximate ly  e q u a l  l o g a r i t h m i c  i n t e r v a l s  w i t h i n  t h i s  range  ., The s t a n d a r d  w a s  

a t  7208 f t ,  

(c )  "Near range": 500 f t .  t o  5c)OO f t .  Ten s t i m u l i  were shown a t  

approximate ly  e q u a l  l o g a r i t h m i c  i n t e r v a l s ,  w i t h  a s t a n d a r d  a t  1800 f t .  

I n  a l l  t h r e e  expe r imen ta l  groups t h e  t a r g e t s  w e r e  p re sen ted  i n  i r r e g u l a r  

o r d e r  i n  f o u r  s e p a r a t e  series. An i n t e r t r i a l  i n t e r v a l  of 1 0  sec, was r e q u i r e d  

t o  change d i s t a n c e s .  During t h i s  t ime a s h u t t e r  occluded t h e  L i s u a l  scene .  

S e p a r a t e  groups of 11 O s  s c a l e d  the " f u l l "  and " fa r "  r anges ,  and 10 O s  - - 
s c a l e d  t h e  "near" range.  

4 

The data  from one 0 - had t o  b e  d i s r e g a r d e d  s i n c e  he  



f a i l e d  t o  f o l l o w  t h e  i n s t r u c t i o n s  

R% S ULT S 

The geomet r i c  means of t h e  f i r s t  two of f o u r  responses  t o  e a c h  s t i m u l u s ,  

averaged a c r o s s  - O s ,  are p l o t t e d  in  t h e  log - log  c o o r d i n a t e s  of F i g s o  1-3, S c a l e  

v a l u e s  f o r  t h e  " fa r"  (F ig .  2)  and "near" (F ig .  3 )  d i s t a n c e  r anges  conform t o  t h e  

s imp1 i f  i e d  power f unc t  ion 

For t h e s e  r a n g e s ,  t h e n ,  pe rce ived  d i s t a n c e  is d i r e c t l y  r e l a t e d  t o  p h y s i c a l  

d i s t a n c e .  The cu rves  were f i t t e d  b y  least  squa res .  

A d i s t i n c t i v e l y  c u r v i l i n e a r  f u n c t i o n  w a s  ob ta ined  f o r  t h e  " f u l l "  rani;e 

r e s u l t s  (Fig.  11, and is  of t h e  form 

H e r e ,  pe rce ived  d i s t a n c e  grows approximately as t h e  s q u a r e  r o o t  of o b j e c t i v e  

d i s t a n c e .  The cu rve  w a s  f i t t e d  by the procedure  dev i sed  by Ekman (1961).  

is  a c o n s t a n t  v a l u e  (300 f t . )  which i s  s u b t r a c t e d  from e a c h  s t i m u l u s  v a l u e  t o  

produce a l i n e a r  f u n c t i o n .  For  seve ra l  o t h e r  con t inua  t h e  c o n s t a n t  has  been 

cons ide red  as t h e  " e f f e c t i v e "  th re sho ld  (S tevens ,  1959; Scharf  and S tevens ,  

19601, b u t  t h e  t e r m  " threshold"  seems n o t  t o  be  an  a p p r o p r i a t e  l a b e l  for t h e  

c o n s t a n t  i n  t h e  p r e s e n t  s tudy .  

ID0 

T a b l e  I compares t h e  i n t e r q u a r t i l e  r anges  of r e sponses  f o r  a l l  O s  a c r o s s  - 
a l l  comparison s t i m u l i ,  showing t h e  number of JNDs involved  i n  e a c h  s t i m u l u s  

r ange ,  and t h e  exponent  f o r  e a c h  s t imu lus  range.  The JND d a t a  are from a s t u d y  

5 
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TABLE I 

STIMULUS RANGE, RGYONSE RANGE, AND EXPONENTS FOR THREE GROUPS OF OBSERVERS 

---I------- 
- - - __ __ 

St imulus  Range I n t e r q u a r t i l e  Range No. of J N D s  
I - - -  

Q 1  43 I ____ 
F u l l  range 1 150-20,000 f t o  4 

Fa r  range 
5500-10,000 f t .  9 

I 
: Near range 

500-5000 f t .  7 
~- .- . . --L .... . . .. . . . . . 

i 

I 
I 

20,5 I 190 

i 12 I 1 7  

25 90 

Exponent 

_I_.-. - 
0.48 

1-00 

1.08 

TABLE I1 

EXPONENTS OF GROUP PSYCHOPHYSICAL FUNCTIONS OBTAINED FROM PEDIANS 
OF RESPONSES 1 AND 2, 3 AND 4,  AND 1 THROUGH 4 

< ___-- - - _ _  

St imulus  Range 

F u l l  range 
150-20,000 f t .  

j Exponent 

0.48 

Responses 
I 

I 

4- - _ _  _ _  

1 &2 
3 &4 1 0.50 

0 *49 

Far range  I 

5500-10,000 f t e  0.83 
0.69 
0-77 

1-4 

1 &2 
3&4 
1-4 

Near range 
500-5000 fto 1.04 
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by V i n c e n t ,  Brown, and Arnoul t .2  

d i r e c t l y  l i n k e d  t o  s t i m u l u s  ranges .  Rather ,  t h e  response  ranges  appear  t o  

r e f l e c t  an  i n t e r a c t i o n  of b o t h  s t i m u l u s  range  and t h e  l o c a t i o n  of t h e  s t i m u l u s  

range  a l o n g  t h e  s t i m u l u s  continuum. 

least  amount of response  d i s p e r s i o n  whi le  t h o s e  involved w i t h  t h e  " f u l l "  and 

"near" r a n g e s  o f f e r e d  c o n s i d e r a b l y  more and r e l a t i v e l y  comparable amounts, 

The response  ranges  are shown n o t  t o  b e  

The - O s  judging t h e  "far"  ranbe produced t h e  

T a b l e  I1 summarizes t h e  r e s u l t s  f o r  e a c h  of t h r e e  response  measures:  ( a ) t h e  

f i r s t  two r e s p o n s e s  t o  each  comparison s t i m u l u s ;  ( b )  t h e  second two r e s p o n s e s ;  

(c )  a l l  f o u r  responses .  I n  t h i s  a n a l y s i s  medians r a t h e r  t h a n  geometr ic  means 

were o b t a i n e d .  

I t  is r e a d i l y  a p p a r e n t  t h a t  cont inued exposure  t o  t h e  comparison s t i m u l i  

t e n d s  t o  be a s s o c i a t e d  w i t h  a lower exponent ,  a t  least  i n  t h e  case of t h e  " fa r"  

and "near" d i s t a n c e  racges .  S c a l e  values are t h u s  shown t o  be r e l a t i v e  b o t h  t o  

t h e  s t a n d a r d  and,  e v e n t u a l l y ,  t o  t h e  remaining comparison s t i m u l i  w i t h i n  each  

&roup. Moreover, t h e  d a t a  sugges t  t h a t  care should b e  t a k e n  i n  de te rmining  

which measure of c e n t r a l  tendency is chosen. Note t h e  d i f f e r e n c e  i n  s l o p e s  f o r  

t h e  " fa r"  range when geometr ic  means and t h e n  medians are used i n  t h e  a n a l y s i s ,  

Cons ider ing  t h e  n e a r - p o i n t s  of t h e  " f u l l "  and "near" ranges  s u f f i c i e n t l y  

similar as t o  be e q u a l ,  it f o l l o w s  t h a t  as t h e  s t i m u l u s  range  i n c r e a s e s ,  t h e  

exponent  d e s c r i b i n g  t h e  cor responding  d i s t a n c e  scale d e c r e a s e s ,  a t r e n d  noted  by 

Kunnapas (1960). T h i s  r e l a t i o n s h i p  also h o l d s  when t h e  n e a r - p o i n t  is maikedly 

2v i n c e n t ,  
i n  a Simulated 
p r o g r e s s ) .  

R. J .;  Brown, B. R. ; and A r n o u l t ,  M. D.: D i s t a n c e  D i s c r i m i n a t i o n  
Space Environment. Cont rac t  Repor t ,  P r o j e c t  NAS 2-1481 ( i n  

10 
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d i s p l a c e d  (to 5500 f t .  i n  t h e  "far" range) .  However, t h e  r e s u l t s  do n o t  accord  

w e l l  w i t h  Kunnapas' (1960) c o n t e n t i o n  t h a t  as t h e  r a t i o  of t h e  maximal s t i m u l u s  

i n  t h e  range  t o  t h e  minimal s t i m u l u s  i n c r e a s e s ,  t h e  exponent  w i l l  d e c r e a s e .  

An a d j u n c t i v e  e x p l a n a t i o n  of t h e  "range e f f e c t "  is provided b y  

F i g s .  4-6, i n  which magnitude estimates are p l o t t e d  a g a i n s t  a summated JND 

f u n c t i o n  i n  semi-log c o o r d i n a t e s .  The r e s u l t i n g  l i n e a r  f u n c t i o n s  imply t h a t  

d i s c r i m i n a t i v e  s e n s i t i v i t y  p l a y s  a p a r t  in  t h e  s p e c i f i c i t y  of psychophysical  

scales, s i n c e  e q u a l  response  r a t i o s  seem t o  be d e r i v e d  from e q u a l  d i s c r i m i n a t i o n  

d i f f e r e n c e s .  It should  be r e c a l l e d  t h a t  for p r o t h e t i c  c o n t i n u a  (S tevens ,  1957) 

such  as loudness ,  b r i g h t n e s s ,  and perce ived  d i s t a n c e ,  the magnitude of t h e  JNP 

i n c r e a s e s  w i t h  an i n c r e a s e  i n  s t i m u l u s  i n t e n s i t y .  Here it would be a n  i n c r e a s e  

i n  p h y s i c a l  d i s t a n c e .  T h e r e f o r e ,  t h e  number of J N D s  w i t h i n  a range are s p e c i f i c  

b o t h  t o  t h e  e x t e n t  of t h e  range  as w e l l  as t o  t h e  l o c a t i o n  of t h a t  range on t h e  

s t i m u l u s  continuum. The f u n c t i o n s  were f i t t e d  by least  s q u a r e s ,  and t h e  e m p i r i -  

c a l l y  de te rmined  e q u a t i o n s  (5 -7 )  a r e  noted i n  T a b l e  111. The J N D  s c a l e  was 

TABLE 111 

PSYCHOPHYSICAL FUNCTIONS FOR PERCEIVED DISTANCE (RD) 

( 6 )  10s RD = .016 ( J N D )  - 1.654 
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o b t a i n e d  by an  i t e r a t i v e  procedure.2 

D I SCUS S I O N  

The r e s u l t s  i n d i c a t e  t h a t  i n  a l l  ranges i n v e s t i g a t e d  t h e  power iaw is an  

a p p r o p r i a t e  d e s c r i p t i o n  of the r e l a t i o n s h i p  between perce ived  and o b j e c t i v e  d i s -  

t a n c e ,  b u t  t h a t  d i s t a n c e  range and t h e  l o c a t i o n  of t h e  range  a r e  impor tan t  

d e t e r m i n a n t s  of t h e  psychophysical  s c a l e ,  

The r o l e  of s t i m u l u s  range  has  been demonstrated by a number of a u t h o r s  

concerned w i t h  s u b j e c t i v e  l e n g t h  of l i n e s ,  s u b j e c t i v e  area, a p p a r e n t  d i s t a n c e ,  

b r i g h t n e s s ,  loudness ,  h e a v i n e s s s ,  and numerosi ty  (Engen and Levy, 1958; 

Schickman, 1960; S t e v e n s ,  1958; BjGrkman and S t r a n g e r t ,  1960; Kunnapas, 1960; 

S t r a n g e r t ,  1961; and Ekman and Sjbberg ,  1964)-  I n  each i n s t a n c e ,  t h e  exponent  

of t h e  scale decreased  as s t i m u l u s  range i n c r e a s e d .  Kunnapas (1960) mentioned 

t h a t  h i s  O s  tended t o  a p p l y  a r e l a t i v e l y  c o n s t a n t  response  rant,e r e g a r d l e s s  of 

t h e  s t i m u l u s  ( d i s t a n c e )  range ,  which would immediately l e a d  t o  a d e c r e a s e  i n  t h e  

v a l u e  of t h e  exponent  as s t i m u l u s  range i n c r e a s e d .  

- 

Such an  e x p l a n a t i o n  seems t o  account  f o r  t h e  d e c r e a s e  i n  s l o p e  as one 

proceeds  from t h e  "near" t o  t h e  " f u l l "  d i s t a n c e  range i n  t h e  p r e s e n t  s t u d y .  The 

r e s p o n s e  ranges  ( i n  terms of o v e r a l l  i n t e r q u a r t i l e  r a n g e s )  were q u i t e  compar- 

a b l e .  Moreover, t h e  f u n c t i o n s  r e l a t i n g  scale v a l u e s  t o  t h e  summated J N D  d a t a  

s u p p o r t  such  a p o s i t i o n .  There ,  the s l o p e  decreased  w i t h  i n c r e a s e d  s t i m u l u s  

r a n g e ,  i n d i c a t i n g  t h a t  t h e  rate a t  which estimates i n c r e a s e  d i m i n i s h e s  as  t h e  

number of d i s c r i m i n a b l e  p o i n t s  grows. 

2Vincent ,  Brown, and Arnoul t :  ib id .  
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1 

As f o r  t h e  "far"  d i s t a n c e  r a n g e ,  t h e  r e s p o n s e  range was s u b s t a n t i a l l y  

smaller t h a n  i n  t h e  o t h e r  c o n d i t i o n s .  T h i s  r e f l e c t s ,  a t  least  i n  p a r t ,  t h e  

d i f f i c u l t y  encountered  i n  d i s c r i m i n a t i n g  d i f f e r e n c e s  a t  t h e s e  d i s t a n c e s  It  

w i l l  be r e c a l l e d  t h a t  t h e  s l o p e  of t h e  f u n c t i o n  r e l a t i n g  magnitude estimates t o  

t h e  J N D  scale was l a r g e s t  i n  t h i s  i n s t a n c e ,  s u g g e s t i n g  t h a t  O s  were i n  f a c t  

f u n c t i o n i n g  w i t h  1 imi ted  d i s c r i m i n a t i v e  a b i l i t y  . 
- 

I n  s h o r t ,  t h e  o v e r a l l  e x t e n t  of t h e  s t i m u l u s  range a l o n e  does n o t  de te rmine  

t h e  psychophysical  scale; one must a l s o  c o n s i d e r  t h e  number of p e r c e p t i v e l y  

d i f f e r e n t  s t i m u l i  w i t h i n  t h e  range,  If  t h i s  combination of f a c t o r s  p l a y s  t h e  

same r o l e  i n  o t h e r  c o n t i n u a ,  and Vincent (1967) has  r e c e n t l y  demonstrated t h a t  

it does f o r  s o f t n e s s  and a p p a r e n t  d i s t a n c e  of a tone ,  t h e  s t a b i l i t y  of t h e  

scales of perce ived  i n t e n s i t y  is p o s s i b j y  n o t h i n g  more t h a n  a n  a r t i f a c t  of u s i n g  

only  e x t e n s i v e  s t i m u l u s  ranges .  The a l l e g e d  i n v a r i a n c e  of t h e  power l a w  t o  

changes i n  e x p e r i m e n t a l  c o n d i t i o n s  is t h u s  shown t o  be d o u b t f u l ,  

Department of Psychology, 
Texas C h r i s t i a n  U n i v e r s i t y ,  

F o r t  Worth,  Texas ,  76129, October 20, 1967. 
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L I B M R Y  C iirn ABSTLWCT 

IUGi\llTUDE ESTIbATION OF PERCEIVJL) UISTANCE CV SR 
VARIOUS DISlANCG I[< 'iNtiES. Robert  J. Vincent  B i l l  
R e  Brown, and Malcoltn D.  Arnoul t .  October  1967. 
1 7  p. 

Three  groups of O s  made magnitude e s t i m a t i o n  
judgments of t h e a y p a r e n t  d i s t a n c e  of a s t a t i o n a r y  
space  v e h i c l e  under c o n d i t i o n s  s i m u l a t i n g  o u t e r  
space  Psychoyhys ica l  f u n c t i o n s  f o r  t h r e e  s t i m u l u s  
r anges  w e r e  o b t a i n e d ,  The exponents  f o r  t h e  "nearet  
and " fa r "  s t i m u l u s  ranges w e r e  n e a r l y  1.0. The 
power f u n c t i o n  exponent f o r  t h e  " f u l l "  r ange  gro:dp 
w a s  0.48. The psychophysical  scales are  compared 
t o  J N D  s c a l e s  ob ta ined  i n  p rev ious  r e s e a r c h .  The 
r e s u l t s  i n d i c a t e  t h a t  t h e  power l a w  is an  a p p r o p r i -  
ate d e s c r i p t i o n  of t h e  r e l a t i o n s h i p  between pe r -  
ce ived  and o b j e c t i v e  d i s t a n c e ,  b u t  t h a t  d i s t a n c e  
range and t h e  l o c a t i o n  of t h e  range  are impor tan t  
de t e rminan t s  of t h e  psychophysical  s c a l e ,  


